(l9)0*S1$fW (JP) 02) ^ i if||^ |g (A) 



#1^11-312088 

(43)4iH0 ^11^(1999)11^ 9 5 



(51)Int.CL 6 
GO 6F 



9/44 
9/46 
15/16 



5 5 2 
3 6 0 

6 2 0 



F I 

G 0 6 F 9/44 
9/46 
15/16 



5 5 2 

3 6 06 

6 2 OW 



*SEB!# ^ ai#JK£>*9 OL (± 17 S) 





1-32596 




390009531 








-f >5>—t-l'3-?-)V - fcfi^X • V->— > 


(22)tBKB 


¥ji£lHp(1999)2£10B 












INTERNATIONAL BUS IN 


(31)«$tetta-§S#fJ 


0 9/0 3 6 2 7 0 




ESS MASCHINES CORPO 


(32)«5teB 


19985?3£6B 




RAT I ON 


(33)«$fe«£®S 


*@ (US) 




T^«J*-S*HI0504. —^—3—i?M 














(72)«9I# 


^i*7'J^ • 7V9-*)->#— • 3— ^> 








T^«J*-g*H 27705 y— X*D^-f 








\f:>-5-ir)\> n— K 8 






(74)f$SA 













(54) ^P^AOffi^jfcfecfct^X^A 



(57) imm 

[SUB] /n^yv^ffi^LtcVn^^A^^^t 




(2) 



4*88^ 1 1 - 3 1 2 0 8 8 



1 

ttEV*- h • 3>ea-;io* 

ate* i 0=3 >e jL-^±<ofliriB7 p n^^ a^ji> 
>^x-^, t/yxn^Kn^f^y^ 

:/<h, «-*tritS:4*«i:-*-&«f*aiE«^*ffio 

1WE»2orn*5/S:, tftE'J*- h • 3 > a-$">* 
lfflEV*- h • 3>tfjL-^±oWE»2 0 7 r n*i/«r 

t*trw t J#at -raw** iifci*2 temo^fto 

KB** 4] yn^7A(^tryx^ht, liony 

•f< 7^E*i-*3>tfi-*BHfc») nrffi*3- ft- 



2 

m[fE»l^J:O f ^2co-^7'7 p n-tr^u^L, »tr"Cgt 
&#*yyx^H;ov^ tyyxn^W^T 

io • 3>if A-^tc»|ftT-S, "J^e-F oyfj.-^^ 
f?7^-t^-el4#tryx^ htzova, jglO-/n 

3-*, ttE»ioyo*->ii, «E*«io*y5;j:^ h 

*U flJE*10-/n*i/{i, *y h7-^ • y >^-v 

*j iofft^***. WE 1 ;-*- h • 3 >kr^-^±o«r 

E/n^7Afti>f>ff^S7^-b^L, H&ESS2 0 
20 -/n*v«i* h 7-^ • 'J v£«fctr*g^£^ 

tfrEJSi03>tfA--^±<7)fl(rE^n^7Afi:i> 

fY7^*:7^-b^U 

£ £ KfE«i^)3>trjL-^^c,i;^e- h • =r 

K 0 

W*a5] «TE*10*>r^n-fe^nj©iaFL. ttE"/ 

KE'^h*^ E**ffi^OA*fc LT*iJffl-r*-9-yy 
n-fcxi;, «:*tr - t £3?m<t W*« 4 E«*3 3 > 
t:^-^l7c^»9^fg^3- Ko 

[IS*«6I fTE«103>if jl-^^c, 1 ;*- h • 3 
UEtryx^ K^ntf-*, iE'J^- h • 3 > tf a. 

- * tc»tti- z> *r -r-f n -t ^ t , 

40 WE«2^yn*v«r, ftfE'J^e- h • 3 >b # i-^-\ 
l*a+fcae>u, ffEWlO^n^S'Srai&^y^n^^ 

>tTjL-^S:^ri-S3Vt:jL-^ * ^7 h 7 - ? f*JH^ 

wtryx^ht, m co3>tijL-^^(b 1 okjl±o 



(3) 
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3 

Si:, 

flrE*i*>:/n*->i±, «rE*tow*r^x^ h 
^ h»tT«p^. wev h ■ 3>ejL-^u«as* 

*U TOEs(5lo7n*yU\ h7-^ • V 
isitfJSS***. mrEU^e- h - r7>e^-^±OmJ 
E^n^y -Mfc^v-r-f -r -f £7^-fe* U lUE* 2 <D 

[»*«8] iI£7'D^7Art(7)t^TOt7 > yx^ h 

fc, *«£&Ci£*#«fc + &B*3fi7E*OS/*r 

flrE*2^:/n*S/«r, ffirE';^- F^>^-^ 
HtrE^l^yn^rvSrSl^^at, 

[0 0 0 1 ] 

-C*££fcl±> ft^raafctLTWco ffilx.tf, t?yx 



4 

vx^ h =Sr ^-T ^ ^ -y * ^&^£-tt\ h7-^ - h 
7fcy*«:R*U 5/ * f- A O^ttfll* 

[0 0 0 2] 

*^u-tm >^ • yxf^M^t^o m^(om 

[0 0 0 3] /^ft^^' *yv*i^ hg£^ (Dyn 
amic Object Distribution: 
DOD) UH«i-&*ISW(i, dti^O^IJPlOV^-rtLtc 

20 Jfcfll-Cli. yn^^vli, ^u^yAi^ H&JfrKmXi 
fe(±SESr#Sn-r^^fc<fcL^. Java/n/^r/ 
y^Wla (I avalt Sun Microsystem 

sOB»WtJs>5) ■e«#i:t<ik* f -eS&o 

Java {SS^ v— > (Java Virtual M 
a c h i n e : J VM) -CHtrt£ 0 

[0004] it -ry h»fri±* -k&t**xrmf&3t.-e 

v^-^^Sfft^y^fAiW-y^-^^ 
30 ft^pjfgtc-t^^ v *»*^ttS«rvv>^f Ati, 

TV^v^ 0 7'> V h >^?OAm berOJl^fty^f 

tryx^ht«fft&o L^l/Ambe r(i> 7n 
^^^^^^Wl5-CS< d t 4:dZ-l!fc1-&o Am be 

Stt-Cv^WSS"C*-5> Java "Cffli < t "C^>^> 0 
40 [o 0 0 5] *»EKM«1-*ttiKi LTIi. HTOt 

*SH*M i * 0 8 / 8 5 2 , 2 6 3mif "A Pro 
cess for Running Objects 
Remotely" 

*H4m?$0 8/9 4 1, 8 1 5^at H Appar 
atus and Method for Dynam 
ically Modifying ClassFil 
es During Loading for Exe 
c u t i o n" 

so [0 0 0 6] DODy^f Ait *7v a ^ Mcov*T 



(4) 
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5 

On-j^Ufc.fctfy*- h Vn^rv (p r o x i e 
s) " '<>f hn- K • 7r-f ;uri*c>£j&1-& 0 yn 

^Sr + ryx^ h^B«JcaS"3, t7yxM^J^- 
h-C**i: (t/yx^ Mi»fTS*Lfc) . n-#;u. 

- h • yD^y^n-^ftryx^ M:S5o h 

3-K«EH^-;ni, tryx^hoMt, *r?x 

[0 0 0 7] Hi \$, Wm&ffit LX, giljavat 
7yx^ h JicOpf K^<b, j&<D^M ] a v at^y 
x.^ h^<7)r7-;K Oil riit^yx^ h A 1 0 

1 iphit-fVs-t h B 1 0 5^3-^*gLrv»4 0 

fiis-^yt'Jti^to H2J4. n-;i/i*n-*' 
;U • yn^y 10 3 JgtD-^P • t/yx^ h 1 0 

v i o 4^ * Lru^e- h • ~? is->±iz$>z>*-ri; 
[0008] a-tTO^ft (jfcii«aLfc u im 

(predicates))" tc^o'v^T. "&ffXl> 
7 F (m i g r a t i ion thread) " 

*JR*i"*o «x.tf, mTAlsv Kli. g*Un i xO 
=?-7> K " r u p t i m e " V^T C: 60 <fc -5 fttS$££ 

^<t^ftffi$Rii, ^T^t:ffli/^:t«^ 0 ) 

• yn + yi^LT, > Vy K • 
ffcSixfc^-y a J: 'J^t- h • rn + yS'j 

y'J 7Mtli, H 1 1 K^Sti, £ hiz J a v a i n 
a Nutshell, second editio 
n, O'Reilly, May 1997, pp. 17 

2 - 1 7 7 K&9JS;H-C^So vUTMtfi, t^y'x 
y- F^77 -7 MfcT-*»K UJ ! ottyyxnii, 

t\ 7>y'J77>ffli, BMftfS^^ry'x^ 



6 

[0 0 0 9] 

^7^0*fl£ftLJC, yn^?Am -J- 5 y ? KW» 
[0 0 10] *«WOfl6^S»*i, y^fAitSff^ 

ft<, y^fAmf5^i:HIOTI6t«r4i7 
[0 0 11] *»WOS<bfcfl&<oaMtt, ^t5-;? 

jE-t^-<hft<, 1f3#?H?;£ 
[0 0 12] *§m<o%t>\z%<nEth\u jl-^-x 

-fZZ t \z$>Z> Q 
[0 0 13] *55M^$'bUflfeOgtt(±. K#OB#icy 

»6!ii:WI«t-5ii:i:*So 
[0 0 14] 

t/yx^ hK* (DOD) (i, A* 

-7 7 F7x7-7W-y3>J:5iiJ a v a y* 
77 • 77^^-b7 ho *^7^ ■ 7 7^Hi, J a 
va^Fn-K^U'V^ (Javali, Sun 
Microsystems, Inc. <D$t$$MW;X'$) 

Zo ) 

yxnouK r"7*;u McioT. DODli, -f 
30 ^tO^rvx^ h^ff^THB-ci&tfi^-i-So 

-DOD^rxx^ h*:#lTi--5*ft ( "*&!§") O 
[0 0 15] 

[«W^>**OJBffl] (DOD) ii, @Sjt7y 

ji^hSE^ (AOD, SJELfc^HWfrmKJSO 8/8 
5 2, 3 6 3*MiBB#UlB«lSftTV^) tlStel^^n 

^T(±m*^ttaTi3< 0 AODIi,' 7 p n/7Ti/:(i 

9 tZWffii-^£fr*i$mz-t-& Q AOD 
14, 7 ^ - y 3 >i«E*7 y 'J * - y a > i: LT |i 

[0 0 16] Lt^U S}!EUfcA0DO*W*-ov>T5E 
-<<b*L-Cv^ «t 9 t', AODii, h**Htrfl# 

ftv^ 0 AODli, *fif^«r*^ E**^Ti-&ii:*S 

^WOJ:^ ftffifbl-attfflfcWtt-*-* - k «*4t-c* 
so ^> 0 i-ft^*>, ^ tfv-tift^ 
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z>zt s:nriEn-r& ao D^oaft^ov*TBa^+&o 

[0 0 17] AODtRIWttSOi:, JttTOM 

£fflv>£ 0 t^yi^h "a" ld\ ^7^Ai:i0Wf 
Six, ^v^A(±, ^5^Bi:i i)ffiia?Six&*rvi 
?h "b H fr^A/Cv** (H«a«*£) tO^-T^o * 
7^Bfi, method foo 0 **LTv*£o CI 

[0 0 18] 

class A C 
A 0[ 
// constructor for A 

] 

sometf method O [ 

B b = new BO;// allocate object b 
b. foo 0; // call for method on b 

] 

] 

class B [ 

B 6c 

// constructor for B 

] 

foo 0 [ // foo preform some action 
] 

] 

yn^yv^ "a" «± "b" 3^<b4MHS *x£-<§ T*$> 
S t ifc5gi- & 4 <b (f . AODyn-t7ft ^7^Bi:W 

"a" frb "b" ^corj-;Wi, yn^rvB' HJ:oT 

*x. rn + yB' li^7^Bi:n-*;i/' rj-;i/*tf 

[0 0 19] VJj-Z v 9 ■ hffi* (DO 

D) tf, AODSrMt4tO-C*So DODT'ti, 7 
utf7-7\t^ X<Ot7 7si:9fin\Z9 7 4T>Y\z5-7LZ> 
jK £ X Xf¥<n? 7 * *%M\z*t-rt\z^7LZ>ir<r>h>1si 

v*) £ t\z£ oTT'ti^ < > t^;v Sr U * h tz 

[0 0 2 0] DOD^o-t^it HT^f7^ 



8 

<D) \t s Java yp^7. * '/^fBfei^HtfSilt 

1) Javayn^r/yfg^TT'n-yaVt 

ms-ht7**m&tso 

2) V-^]ava77^^> Java^F^-K 
• 7 7^^^>/U^t^o 

3) W/yx^ h^»|ft1-*OU*!lffl"e§4^*:« 
io SiJ1-£ 0 

4) t^x^h*»»-eS*aB 

5) v^fA^^7^t:J:^]^?^:^7 , yx^ h 

6) n-#;u£> i^'J^e- h»?r:/n*y* 

[0 0 2 1 ] JfclZ, ^--^fii. , /D^7Ai:^^-hS 
^&o-"/o^7AA*|£lTSixS^oix-C, DODyn-tr 

[0 0 2 2] Clfi^^X f- v yuinx.T, DODfi, 
"IPI/7K" £^A,-Cv>£ 0 :^l/7Kli, 

[00 23] :^^n-tx^ friz* &m\zU9i't2>o 
-f 1 &£Xf2\t, J a v a t:ov^077 p, J v"- 

So L^U :07y'J)-y3>(t trvx^bSr 

[0 0 2 4] >Xlz^ BS5&#rt* (mob i I 

e) ^*&£fc*Sfr^7X*H»8U£;rx*o ^Mn" 

&v*c: DODIt t<T(7)tryx^ 

40 g s^k, t/yx^ bs^f «rnrteKi-&«^ 

[0 0 2 5] 7 7'4t-(i, i&tStflgfeZtl&o Ztl 
so q,oi6If Srfflv^T. y^fA^N ^5 -y ^ttftiiWJftl 



(6) 



ftMW- 11- 3 1 2 0 8 8 



Wiftlt&o 0l-09"CyTStL4*ryx^ h 

t&ji&t* DOD^tyyx^ h0 1i3J:{/02^W 
S*, ^<WflflP36»HIPttT2S:ai*fc, DOD* f 
t7yx^03, 04, 0 5*»1tS*, -9— 
W^IRIMtT 3 i:* D O D*** fV -x. y* h 0 6 

*WtS**o Wi^h07 f 08, 0 9«i»tfS 

^(migration file)" fc Outfit £ 7 r 

9 o 

[0 0 2 6]-»fT vr^;i/*i, a.-** • ^-**> «£tf <fc 
y<-va> (*&vm±, ioo8ff7 7-f;n*io#-fe^ 

[0 0 2 7] ^77^5 (i> y^f A^iM^^ 
to t4b*>, ^o^77ii, «h* <09 jAtf-tr-s* • * 

y h • t7vx^ hSr^ficf S3&*S:. v ^ t* A tz£n it" 

[0 0 2 8] miy r >f ;ucoWlf±. ^0 4: is 13 "C* -60 
Userl MyClassOne CPU>.5 # move if CPU over half 30 
utilized * 
class B[ 



10 

CPUX7 # move if CPU over 70% 



CPU >.9 8 move if CPU over 90 



* Userl MyClassTwo 
uti lized 

Userl MyClassThree 
% uti 1 ized 

Userl MylOClassOne Disk <.4 # move if disk is 60% 
full 

Userl MylOClassTwo Disk <.2 # move if disk is 80% 
full 

*x H±fttft$*t;& 0 ) 

n-^^i^'J^-h-yn^y^M, DODv 

fi, XTV^? h "a" jsXTf "b" (±, #K#tfEU 
iJ.tOYn/yv^tyyx^ h^. »fr*»fcL 
T^^XBlC^W^^il/^fiOtKt^o DOD 
(i, 9 7 ABIz-d^X<D'U h K ( "b" ti, ^ > 

>^-C*^>) 4:fiH5t»K -^O^ffl (public) 
^V-; W^T^^o AODKjStt* £-5 D 
ODti. B' tmitLZ? J AB<D7u *is%£.i8i1r 
ho L/:^oT, ^^B^t^TOn-iHi, 

h • AODKi3*tA <£ d l^aiL 

JHJf (i. A — B' — B" — B r -e** 0 
[0 0 2 9] L/;i«ot, yu^rvB' (±, n-#;u- 

tlTO J: -7 i:SStL& 0 
[0 0 3 0] 



boolean local = TRUE; // object starts local 
B () [ // constructor for the proxy for B 
create a reference to the real B 

] 

too 0 [ 

if (local) make local call to the local foo(); 
else make remote call to foo as described in A0D 



] 

] 

S4fS-£*rt:*t::ii, 3- K*ttSoL4*t*ttfi<b4 

3- K«r#lniL«:»t*ttf4:e>«rv> 0 ■*-«:*> 
*u tyyx^ Hz£tt&> V y Ktc^i-*3-;K4, 

tll±, y n * v • 9 9 * £ "R fc (synchron 
ized)" (^m^^r J a v a AIR) S*. 



40 



50 



tr^Uy Kt*^§**r«aL4*t*tJf4e»a:v^ CO 

[0 0 3 1 ] &-/o*v(i, M »flpTffi (M i g r a t 
able)" -<>*7jL-***1rt*J:3K, 
*L& 0 Z<DZt\i, »ffAUy KO "2» (regis 
t e r) " > Vy K* f . J^— ^ '/^t7'yx^ 
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[0 0 3 2] Utfotyn^yB' l±, ^i^Cft 
[0 0 3 3] 



^ - 9-t % t> 9 #fr > * 7 x t^ffl"* -/n 

^-^ (yn + y • t^yx^ F) ^O'J 7r * 

synchronized class B implements migratable [ 
boolean local = TRUE; // object starts local 
B() [ // constructor for the proxy for B 
create a reference to the real B 
register with the migration thread 

] 

migrate () [ 
serialize the "real" b; 

send the serialized object via a socket to the partner where it 

will be instantiated 
local = FALSE 

] 

foo () [ 

if (local) make local call to the "real'* foo () ; 
else make remote call to foo as described in A0D 
] 

] 

yn^ry - :t7*vx^ b B' «i» J a v a«| 
[0 0 3 4] irfV*-? hOvU rMfc, ^i^v'J T 

(±,. j a v a tcisv^Tjaa<oawc*^o *-rv3-t v 

^y'JTM^fLt, *y h7-*±.Ki£<b*Lrt:ft 
( "7^ F^yx^ h (writeObject)" 
iOftfttaaWSW* J a v a -* V *7 Ktffl^T) , *7* 
vx^ Mi. lfeO;g|i£J a v a ^ V y K ( " U - K^r 
vx^ h(readObject)") Srfflv^T* U 
- h • n > t:"i-^±T-DODn Ml J: 



SWibti^o *Lt, 7>y'J7M^ti/:t7yx 

[0 0 3 5] *SWt:, v'J 7;Wt3ft*fc#Kf±, « 
iSjav a^'J U Ktitt v U T)W*I1& (S 
erializableW > * 7 x - * Sr ^ 7 X*<H 

7x-^iiffL^^^7^Mt±, JVMKJoTv 
U 7MkSixiv^ 0 L**U DODli, v-^SIftL- 

avati. y'JTMfcW^vxn^ ^'JTMfc 
^TiM >^7x-x^|ftt^:i: £l^1-*o 

[0 0 3 6] cofflib^aHaii, a-ftaot^ so 



LTM * h ?Ktv^i { , y'J 7;Wk"PTtB-f 

«t^rs¥*^ti^o *r»Lfc#ii#mBK m a p p a r 

atus and Method for Dynam 
ically Class Files During 
Loading for Execution" tlffi 

%ffiZtiht §oB#^.r% ^7^*i/ 1 J7Mtirt6-f v 
^7x-^co^f t LtT-^ti»4x.^io 

t:y'J7^Mf^>^7x-xt»T$^4) «\ 

<btf, • ^-7'vx^ Mi, ->l) 7Mfc«Tte>f 

*£tf1~o 

[0 0 3 7 ] [219 Kisv^T, t^yj^MOlli, 7* 
D^py < vx*U-* 4 0 3 UioT&SSjiX&o 7*n 

■/n*-> 4 0 7 iii^^t/yx^ h 

4 0 1 *«J#1-*o b KSS3ES4 0 9 l±> *^ 
M^rvx^ h 4 0 1 SrftfcaLT. Ztifrbz'VTMk 
^%L*rf'Jx.>7 h 4 1 1 Sr£j£-r&o 
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[0 0 3 8] AODlZ&lt&Xilz* 'H-h-yo^ 
(B) U*tLTff-5o 3*>K, V-=e- h • 7n*vM\ 

[0 0 3 9] Hi 1 0 UTKt* J: i U * - > • n - 
v^tL^yn-hx. £ Zfmm^- )V<T)tz*b\,Z Z z x~m 

1 O^i^'J^e- h • yn*->5 2 OCDMJitimj&Z 
■/n + y^U^-h (RMI) 3-;l/36*H4f *fL* 0 



. 14 

* [0 0 4 0] n-^;i/.-7y>|:)i^J:^;tyyx^ 
7"n-h7.ii. "I^ff (unmigra t i on) " 

[0 0 4 1 ] IMMfORHiMu ^ >^MH***±L 

^v^t^aotv^o n-^;v - 7n* *s\z 

? K**H±l*asl-o n-*;i/ • :/n*yKj3tt*#M£ 

20 [0 0 4 2 ] V-*- h • ^n^rvtlib^t^^f * V K 

&PIi:«li6«:llfTi--6o #ff>V? Kti. tr^x^ h 
Srv'jrMfcU n - * ;i/ • t y v^jS - ** *o 

n-*;l/ • -rvVli, tr^x^ h * T > v U T fritt 
h 0 ^O^r-Cii, n-^ji/.^n^yii, ^-co « n - 

[0 0 4 3 ] 



30 



synchronized class B[ 
boolean local = TRUE; // object starts local 
B () [ // constructor for the proxy for B 
create a reference to the real B 
register with the migration thread 
] 

immigrate () [ 

make a remote call to migrate on the remote proxy 

receive the serialized object 

unserialize the object 

local = TRUE; 40 

return; 

] 

migrate 0 [ 
serialize the "real" b; 

send the serialized object via a socket to the partner where it 

will be instantiated 
local = FALSE; 
return; 

] 

foo () [ 50 



(9) 
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15 



16 



if (local) make local call to the "real" foo () ; 
else make remote call to foo as described in AOD 
] 



] 



10 



>V$>ht£\Z, v^-r AfcHERtl**- h £ 
-££o r^n-ya^iff^^, DODti. » 

[0 0 4 4] »ff«rH«i-&fc*^»*. DODyn^r^ * 
do forever [ 
check for object registration 
check computer resource usage 
compare usages to predicates 
if a predicate is satisfied [ 
check list of registered objects, 



[0 0 4 5] 



initiating migration for 



those whose predicate was satisfied 



] 



] 



20 



y* h £~>y TMfcU t^yx^htiyn^v^tL, 
- h • / - Ktcai&o V -=6- h • Ty>±<^) J VMl±. 

ffi L^iS (Remote Method Invoca 
t i o n (RM I) Registry) 'J h * 
■/D^ytaSt^o TCP/I PV^ry h«r«T*y 
h7-^i:bfc-&y , J 7MkJti/:t7 f yx^ 30 

^Tcoy^e- h * yn + y (J*x *y 7*6 "e4.jSSii3t) 

t±, y*- h • y- vizmbti&o 

[0 0 4 6] ffi&Ltzu-Ujl, • T^P^yli, ftSLT 

if|(Ot/yx^ V-y K (SP^^yyx 

*-/vxy* MC*3tt*> KSry ^e- htfyiz (RM I 40 

*^r) u^y*.? h* f »i?s^ mfty^- 

class A [ 
A () [ 

// constructor for A 
] 

soraejtmethod () [ 

B b * new B () ; // allocate object 
b. foo (); // call for method on b 

] 50 



[0 0 4 7] IMfiTtefc*:/^** 
ti. yn^rvt*. yo^ytLTK^ryx^h^ 

[0 0 4 8] L^U Javati, 2 00*^/*^ h 
^n-*;vM^|HTStLTV^»^izf±. T'n* vis* 

[0 0 4 9] M>fh3 - KSE!l^-;u*fflv^T. 7C<o* 

doctor, *f*aeiistLSo ? 7 f>, ma 

[0 0 5 0] Witlf, ±E^it^t)3- 
[0 0 5 1 ] 
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] 

class B [ 
B () [ , 

// constructor for B 
] 

foo () [ 

// foo performs some action 

] 

] 

To create a proxy for B, first B is renamed in its bytecode ("class" f 
ile), then 
the proxy is created: 

class Bwxyz [ // this is the real, renamed B 
Bwxyz () [ 

// constructor for the real class 

] 

foo () [ 

// foo performs some action 

] 

] 20 

synchronized calss B [ // this is the proxy for B 

Bwxyz myBwxyz; // reference to the original object 

B () [ // constructor for B 

myBwxyz = new Bwxyz () ; // create a new object for the original B 
register with the migration thread 

] 

foo () [ // calls foo on the renamed version of the original B 
myBwxyz. foo () ; 

] 

migrate () [ // as above, object migration code, called by migr. threa 

d 

serialize the "real" b; 

send the serialized object via a socket to the partner where it 
will be instantiated 
local = FALSE; 

] 

unmigrate () [ 

make a remote call to migrate on the remote proxy 

receive the serialized object 

unserialize the object 40 

local = TRUE; 

return; 

] 

] 

Afrh "B. f o o" ^<D=J-;W± A /D^ry • ^frffiiji & * 7* ~>*^ hJ&ffiiyD/7At/Tto *-f*J 

hBKistt* "foo" > V* Ki:H«t5o Ltz x^FA(i, al-a 3t^S*ifc3o(O^V7 K* 

B7n*vli. B ^coitft^m S ft £ n - ;i/ £ *U *7'v^bBli, b 1 - b 4 TS^Sfife 4 o 

tLT^^o itz, B^o^yii, f^)'j77l/>^* O^VyKttU t^yx^ FC(t cl, c2tS 

fit, x^tryx^ hBUB?aJL*fr-5o /T?W:2oo^V7 K^*Ltv^ 0 it:^t«t^ 

[0 0 5 2] 0 4 li, 3o^*yyx^ h A, B, C£ 50 tlTO> V y K • rr -;i/*q?;fiEf &o 



(11) 



1 1 - 3 1 2 0 8 8 



19 

[0 0 5 3 ] 

al calls b3 and b4 
a2 calls b2 
b2 calls c2 
cl calls a2 

mto v^fAli, HtcCLi: LXftfeZtitzu-jj }U 

• -/n + i/tSKiMU^SE-r&o wOCLii, c I lis 

-f-O^V^Kii, tT'vi^ his irf-f-^^ 7 7 KOtc 
ha- KSMy-/uK:J:oT**;ftMS*Lfc (Hi: 
[0 0 5 4] > v ? K • - ;u • D * H±, 

[0 0 5 5] 

al calls b3 and b4 

a2 calls b2 

b2 calls ci2 

cl2 calls c2 

ell calls cl (unused) 

cl cal Is a2 

C*Uin-#;u»j£-e OftBLTC 

B) ^Wn-iHi:^ n-^^.^D^y (CL) K-fc 

L5fe (C) ^aS<b*i&o 
[0 0 5 6] H6ii. 8ff^l/7 KtSto 
Hi> MJ£S*uii£»«:»iau ^*y*-v£, trv 
jn^hC (CL) Cov^ron-^ji/ - Yn^ vKistf 
& "migrate (#fr) " > V y KKJK&o 

[0 0 5 7] 0 7ii, t/yx^ hC^'K- h • =r > 

• . y x Hi, ■? Kfc& 0 
[0 0 5 8] 

al cal Is b3 and b4 
a2 calls b2 

// Call from b2 to c2 tndirected remotely 

b2 calls cl2 

cl2 calls cr2 using RMI 

cr2 calls c2 

// Potential, but unused, calls into cl 

ell calls crl using RMI (unused) 

crl calls cl (unused) 

// Calls from cl to a2 

cl calls ar2 

ar2 calls all using RMI 
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al2 calls a2 

%z>o -t%t>*>* yn^^ii, ryn-yavis 

3>;<>fH-5o »*«±, lfi<7)J a v a'M h 
3 — K (^5*) 77^K'4^.o Clftti. J a v a T 
7y v--v3 yico^t^WttiRHftt?*!), tt« 

t7vx^ h**ff-CS-6*\ £XXf*7i?*ir htm 

io 7> 9 h • **7*£j£1-&o DODIt 

/<-f hn- KSeS*Hff LT. ffl^^^^y'JT/i' 

&£tt££ k «r«fiEi-*o ^ft^x^rii. >77K- 
3-ji.^yyin (^tt7!i ? n-^;i/T*$)^ 9 b* y 

B**i«JEStt*t. j£»J±*rvi^ ho7n*->ni3 

»ff^ V y Hi, •T'O^ryt* 

£ % y -=e- h - h £ y'J TMbL, £*Lk«r 

'J^e-MVM (JavafiSvyy) ^jS1"*o ! J 
^e— h J VMTMi, trvx^ hi*»H^?ii*o * 

[0 0 5 9] ±JELfcAODO«^^o^"C. 

*). A^yn^7ryy--y7^f>fXT^^) lire- 

4: & * 1 * a6 K I 4 , jg&ft K RISE *^t/yx^ 
Hi. mm (private) * V^jeftO**** ft 
tj-frif ft <bftv> 0 
[0 0 6 0] ib&bLX. ^m<om&^«LXHkT 

(1) -fuyju<r>*-XVx.* hi, 

ioja±<oy j e- h • nye^-^^^-r^^y 

40 loElloyn^^AftiVf tM £*L, lKfIE:/n 
^Art^t^tOtryx^ h SrfStgiJ-r^Xf* -y 7 

Hzov^r. t7*yx^ h09\>Ufrt>T?±X£tL2>& 

y*- h * 3>^-i'i:8Ifi'Cl, y -t- h • =r>£ 
a-^^t)7^-t^t^#tyyx^ M:o^t, ^ 
1 o-/n*'>j5J:O f »2^y'n + yi:4j5;t-&^f 7 7 
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h8HTB*K* StTlfiU^e- h • nvbTi-^UKSS 
*U ffiESS 1 O^n^-Xi, ^7h7-^'J v 
fiiimsm, lfoE'J*- h • n>e ^-*±<9ift 

i-^j^fc'J-t- h • nve^-?^ t'-TV^ir h£ 

(2) IKEyn^yAflot^tOtryx^ 

Sr. V* McEtti^f^t, mflS 1 ;^ h£. SS* 

»Si:1-&±E (1) i:EW*tt, 

(3) li!rEifnon>e.x-*j&*t>'J-*- h • 3>tfi 

hone- Sr. ffirfS';^- h * rr>e^-^tz#i& 
t4^f-^t, UE*2 0yn*->«r, iWEU^e-h 

n > e ^ - * ±o« mm 2 <n y n * v £ of a -t ^ * k , 

«£1-*±E (1) Sfcli (2) KEtta>*ifco 

(4) •/D^7AOt/yxn^, il<7)3>ea- 

oHiO'Jt- h • nve^-?-.^ ^ y 

ik^>-r >r f- -f **U mlE^u^ Art^1"^TO* 
/yx^ hSrttgU-f^Jeico-y-yyn-fe^i:. HJEyn 
^AOtrvi^ h**»ff*ft-&*1*47)U^ h*ftl£ 

^--rvi^ ho^BB^e>T^"t^stL**flJE^n 

»1 j3 J:tfS&2 0*ryn*;u::Jfr£U 'J-t-h-n 

>e^-^^iij-e#, y*- h • n>e^.-*^(b7 

*J J: V B 2 <D 7*o * v £ * -fr T^n -t * <h £^ 
«&E*lo7n*->{i, «rE««0^*ryjt^ h i: 

mt»3W7v<>f *±k*?u ii£i2^7'n^y(i, 
WErai:»sttfv<>f*±K:£fej8Sft-c, t^yxn 
»fiWw % ffirEu*- h • 3>ifa-^:tes*ft, Air 

EiSlco^n + vH, h7-* • V v^-viJJ:^ 
WEV*- h • 3>tfjz.»^±w«rE^D 
/7Afti>f-ff^S:7^«U mrEf^O^n* 
vti, h7-^ • U vis J: tfffijS mf 
ESS 1 <^>n >e^-^±<OmrEyn^^A>fb^>-r < x 
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a^v*- h • n >e^-?-x tr->x^ h*»fti- 
& -<h£?$gui-£n>e^-* 

(5.) «rE»l^)*yrn-b^tzJCBarL, «fE-/o/7 

io t LTfiJffl-t^^rrn-trXi:, «:*tr - t Ri:1" 
*±E (4) HE«on>tfa-^BH!i^^rtt*3- 

(6) WESSl^n^bTa-^^ej 1 ;^- h • n>e.x 

-^trvx^ h^^tft-r^^yyn^^ii. mis* 
rvx^ ho^e- Sr. *rE , ; j e- h • n>e^-^r 

»;^e- h ■ n>ejL-^^»tti-&-9-/-/n-t^i;, mr 

EU^E-h • n>ea-^±OfrE*2Oyn^ri/S:0? 
20 **trii:*«F«fc-J-;&±E (4) ifcii (5) 

(7) aflia»«rfflv^r*^»asixt«»on>ea 
-^t^-r&n>ejL-^ * h 7-^nn-a-i*i& 

v^-rAT-$)oT. mrEv^T-^ii. yn^^Oty 

ilfit/yx^ hO#^(i. loH10^n/7A 

rvx^ hSrKgU-r&^Si:. ItE^n^^AO*^ 
30 h^^^tL^^frco'J^ h £fpj£1-*^&:<h, » 

fit^#t/yxnt:oW, ^/yx^ F^S5 
^tT^-feASfLSME^D^MKi^f' ^ -r 4- 
ftgiJ-r^^Si:. U^e- h • 3>tfjL-^i:8»T^ 
7 ^6— h • 3>t:i-^^(b7^-t^t|i^t7yx 
^K:o^r, fg l oyn*vi3J:U f SS20-/n^f 
Mt^^S^ffii, ttE*lw^n*->it, fflE* 
»^)t/yx^ hh|B]i:^S6^T-VNM^±tc*»), WE 
»2^)rn*yli, ffiTEraC^aM^W ^±^fi£S 
fix. *-TVx->? h^fB#U. ffiTEU*- h * n>ei 
40 -^^(EaSSix, «rE»l^>^n*->i±, *y h7-^ 
• 'J >^r-vi3J:0'|g/T^^^. ffirE'J*- h • n>e 

Is KTEIR2 (Oycr^rvfi, h 7-^ • »J 

^^^fiTK^^, HfrE^ion>e^-^±o^iEy 

EIS1 On y^a-^frfe'J*- h • n>ejL-^-\. 
50 (8) WE^d / 7 Art wt^TW* / y x ^ FWH 



1 
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IB (7) MEtt^y^fAo 
(9) TilrE*l on v fef-x-^fcU-*- h • 3>e^ 

#at, BiEfS2 0 7'n*v£, flMBV^- b • n > 

(7) Sfc(± (8) UEK^v^t-^o 

[HI] ^vy KB^3-^*StB-Cft&o 

[H2] 8fflt<ot^yx^ bf*l<0> v KBB<03-;i/ 

[13] WK\k<r>* V KHO=i-;v*:^1-|a"C**o 

fp] y o ^ y A £ ^ -r ei t? * £ o 
[EI5] lo<DWE«^TSI4^rvi^ hSr*-r*n- 

[II] 
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i£) & o 

[EI 7] > Vv KC.**U^e- h * h^»ft$*tfe« 

[EI 8] ^VyKC^J^-h'^l'^tfS^ 

[EI 9] 7*3* y£j&j3 -fct^'f h 3- KO^dc*^ 
EK*£>& 0 

io [E110] 3 — ;i/ • } ) 9 — ><D&Vti7Fi~ El"Cfe^o 
[Hill t^yx^ hcovU 7 Mfc^t-EK* 
[ff^ORW] 

4 0 1 h 

4 0 3 ^n + S/iflES 

4 0 5 n — • /d^v 

4 0 7 l ) -=6— h ■ 7*n^y 

4 0 9 h 3 - KSESES 

4 l l v'J T;Hfcprt6^^vi^ ^ 

5 10 n — • yn^y 
20 5 2 0 U h • "/n^r v 
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